Effects of ethanol on the primitive streak stage mouse embryo.
Recent studies of mouse models have suggested that malformations associated with the fetal alcohol syndrome (FAS) are caused by the effects of ethanol on early embryos during gastrulation and neurulation. A study of Xenopus laevis embryos showed that exposure of gastrula stage amphibian embryos to ethanol inhibits migration of the mesodermal cells, causes formation of small neural plates, and subsequently causes hypoplastic craniofacial malformations in tadpoles. We now report effects of ethanol on the primitive streak stage mouse embryos. An ethanol solution (25%) was injected intraperitonealy twice into mice of 6.5-7.0 days of pregnancy at a dose of 0.015 ml/gm of body weight. Histological and morphometric examinations of 7.5-day embryos, 20 hr after the second injection, showed that the epiblast layer was disorganized and shrunk with formation of many blebs. In addition, formation of the mesodermal cell layer was retarded in the ethanol-treated embryos, suggesting that exposure of gastrula stage embryos to ethanol causes similar abnormalities in mouse and Xenopus embryos. These results suggest that the inhibition of the morphogenetic movements during gastrulation may be the primary effect of ethanol in causing major craniofacial malformations of FAS.